Skeletal cell stresses and bone adaptation.
There is no tissue in which mechanical stresses have been studied in more detail than the skeletal system, this focus arising primarily because bone plays a clear structural role in the body. However, the hypothesis that the skeleton represents an optimally designed structure has contributed remarkably little to our understanding of the development and adaptive capabilities of bone tissue. Recent investigations on the consequences of mechanical, hydrostatic, and electrical stresses on the cells of bone tissue have served to redirect the discussion of bone modeling and remodeling processes. These studies have refocused attention on the importance of chronic low-level dynamic stresses in mediating the physiologic response of bone tissue. Important recent observations suggest that an approach premised on the self-organizational properties of bone tissue may lead to significant improvements in our understanding and control of bone morphologic development, adaptation, and healing.